by the 'critical point' method. The dried pellet was broken into small fragments with the tip of forceps and pressed on to an aluminium block. The preparation was then coated with gold/palladium (60: 40). The thickness of the metal coating was controlled so that it did not exceed 10 nm, using a deposit thickness monitor (DTM-2; Sloan Instrument Corp., Santa Barbara, California, U.S.A.). The Hitachi HFS-2 field emission source electron microscope was operated at 25 kV.
RESULTS A N D DISCUSSION
Scanning electron micrographs of E. coli showed a characteristic wavy surface (Fig. I a) . The waviness was apparently not due to the method of fixation since this characteristic was observed in all Gram-negative bacteria examined, including Vibrio cholerae and Pseudomonas aeruginosa, but not in Gram-positive bacteria. The phenomenon may reflect the chemical differences of the outermost surfaces of Gram-positive and Gram-negative bacteria (Nikaido, 1973) . Bayer & Remsen (1970) have stated that waviness of bacterial surfaces was: not detected in freeze-fractured specimens, but was frequently observed on Short communication 
Short communication 299
negatively stained or thin-sectioned profiles which had been dried or dehydrated during their processing. This implied that the wavy structure of Gram-negative bacteria could be an artefact induced during the dehydration process.
The surfaces of the Gram-positive bacteria, B. subtilis (Fig. I b) and S. haernolyticus (Fig.   I c) , appeared to be relatively smooth compared with the surface of E. coli. Characteristic features of Gram-positive bacteria included the presence of ridges (arrowed in Fig. I b, c) , which extended around the circumference of bacteria and divided the cell surface into two or more areas. Since these ridges were usually found adjacent to the dividing plane of bacteria, the areas separated by a ridge might represent ' old' and ' new' surfaces exposed by separation. No such structures were observed in Gram-negative bacteria. This suggested that wall synthesis during cell division was different in the two types of bacteria, as observed by Cole (1965) in the light microscope. The ridges observed on S. haernolyticus (Fig. IC Curiously, no flagella were detected on E. coli and B. subtilis which are known to be flagellated strains. This was undoubtedly due to an artefact induced during the fixation and dehydration of these strains (M. Matsuguchi, personal communication).
The present observations indicate the usefulness of the high resolution scanning electron microscope in microbiological investigation, especially in studies on cell division or wall synthesis.
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